















Effects of prenatal repeated cold stress on development of brain functions in rats
Teruko UWANO１，Anh H. TRAN３，Ryoi TAMURA１，Taketoshi ONO３，Hisao NISHIJO２
１Integrative Neuroscience,Graduate Schoool of Medicine and Pharmaceutical Science,University of Toyama
２System Emotional Science,Graduate Schoool of Medicine and Pharmaceutical Science,University of Toyama.














It has been reported that prenatal stress increases the risk of brain developmental disorders
such as schizophrenia and autism. In the present study, to investigate the effects of prenatal
chronic stress on development of the central nervous system, pregnant female rats were subjected
to repeated cold stress. We analyzed 1) effects of prenatal stress on the development of the
various organs, including the brain, 2) effects of prenatal stress on development of the limbic
system (anterior cingulate gyrus) and motor functions, and 3) effects of prenatal stress on place
learning behavior using intracranial self-stimulation (ICSS). The results indicated that the pups
with prenatal stress showed 1) significantly smaller body weight, and smaller wet weight of the
brain, thymus, spleen, and kidneys on postnatal day 8, 2) significantly smaller area of the
anterior cingulate cortex and delayed development of motor functions during infancy, and 3)
abnormal behaviors such as sudden cessation of ongoing behaviors during place learning
behavior. Since alteration in the anterior cortex has been reported in schizophrenia and autism,
these results suggest that prenatal stress increases brain developmental disorders through its
effects on the anterior cingulate cortex.
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